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ABSTRACT

INVENTION PATANT FCOR T"DENTAL BRUGA™

Thia is an invention of a dental brueh characterized by
comprising & disperaed thermoecnpciilec material in its hoad and/or
bristles, in sucn a manrer that a change in coloration of these
elamente ceoure in a4 time which the user asmociatea to =ha minimum

sdegquate time for a good “rusning.
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DESCRIPTIVE REPORT OF INVENTICON PATENT FOR "TOOTH BRUSH".

lhe pregent invention is in respect to a tooth brush with =&

means 0f indication of the adequate time for brushing.

The correct habits for brushing teeth and for the corvect time
are very important parameters in good buceal nygiene, with the aim of

avolding caries and plagua formation., ate.

While the correct brushing technique depends greatly on the
learner, brushing time depende principally on the attention and
motivation of the user, and it ias this parameter which the inventio_n
searches to administep,

There is data demonatrating that LSrushing teeth for short
pericds of time is inefficient {SANTOE, V.I.M. dos et alii, Rev.
Odont., UBP -~ 4(4):318-322, out/dez 1999, e WADE, A.8. "The prevention

of peridontal diseases” Klmpton, Lendan, 1371, peg. 218-23) showing

that an indicative means of minimum brushing time is of great value
to advise, to teach or even to sncouuragse the user U0 behave correctly
and cauticusly in bernefit of good oral hyglene.

The state—-of-the art technigque reveala sore attempts to obtain
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this effect. The documenta of the patanta JP58100384, US41501968 and
; ER2581102, for example, discuse dentifrice which change ¢olora after
4 cortain interval of time once brushing has taken place. These

documents have no relation with the present invantion.

B ——————

Other indicative mesns of brushing time are disoussed in the
; gtate-of-the-art technique, a.a., In the follcwins'patent documentsa:
e - DR2818802 -~ a chronometer asecclated t0 brushing, set off by the
ouccal temperature or set off manually to begin timing.
- GB2239942 - a dental bruash whose handle has a dial with an animaﬁed
<gure set off elasctrically, indicating the passage of time.
~ WOB98O3@2 -~ an hourglass with children’s figurea cr motifs to mark
the bdrushing time.
- DE3433254 - taoth brush with slectric chronometer which emits sound
2ignala after a correct interval of brushing time,.
~ DE1117188 - tooth brush with slectricail davice that signals
agoustlically a correct brushing time, associated to the application
of correct pressure.
- US5@44837 - tooth brush with a scund gensrator asédoclated to the
handle, which plays music according to tha cecrrect brushing time.
- DE3148233 - 2ooth brush with a device (electrical or opring
chronometer, tape recorder or lamp) which remains active for the

coryect brushing tims.
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- EP210094 - a support for a tooth brush which registers the

time of the brush’s absence, associated to the brushing

time.

Although efficient for the purpose proposed, such

revelations in the state-of-the-art fail because they

P

propose brushing associated to some additlional type of

device that controls or indicates the passage of time. This

implies an elevation in the price for the consumer, due to

P
—

the inclusion of this additional device and/or because of

the increase in manufacturing complexity.

A proposed alternative to the problem mentioned

above, also aiming to indicate adequate brushing time,

p—

involves a support containing a layer of thermochromic

crystal liquid inserted in the brush handle, so that there

is a change in color of this material caused by the heat

transmitted by the user’s hand, after a certain amount of

#

time of use. The time spent so that such a change

(reversible) of color takes place is assoclated with the

brushing time.

Such technology is inefficient for the proposed

end because:

= the user may be holding the brush, transmitting heat

without necessarily brushing his teeth, for example, while

applying paste or for any other reason.

- the way of holding the brush variles from person to person,

making the time necessary for the change vary for each user,

and in consequence, the brushing time may be tToo short.

- the way to manufacture such a brush is more complex than a

traditional one, because 1t requires the insertion of a

support containing a thermochromic material somewhere
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carefully defined in the brush handle. If the depth 1s a

little deeper or shorter than necessary, the sensitivity of

the material to the heat of the user’s hand varies, and the

brushing time - already lacking precision, 1s Jeopardized.

Considering the problems encountered 1in

g

technology, an efficient and low cost tooth brush was

developed, associlating manufacturing benefits with a precise

P

time change in color, regardless of the user’s way of

h—

holding it or the time in which the brush, despite being 1in

the user’s hand, 1s not being used to brush his teeth.

Tt has to do with a tooth brush endowed with

thermochromic material dispersed in its head and/or its

bristles.

According to the present invention, there 1is

provided a dental brush wherein at least one of its head ana

bristles comprise a dispersed thermochromic material, able

g
promr

TO O!

fer change of color in a space of time compatible with

adeguate brushing time.

Thus the following advantages are attained:

- no additional physical operation is necessary in the brush

o~

manufacturing, different from those of the known processes

=

in the state of the art (basically injection and bristle

placement) .

-~ The perceptible of variation color during the use of the

h—

P

brush will take place within a period of time substantially

constant, because it is the function of the user’s mouth

temperature, regardless of
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the way the uper holds the brush, or the time nhe holds it before
brushing, as the control 18 hased ¢n the change of cclor only in the

head and/or briastles.

in a sinple way, the functioning of the dental bdrusn of the
invention is aa follows: the user begina hrushing, a¢c the hsad of the
brush remains in the buccal environment whose wallg have temperalures
close to 36.5Q C. The thermochromic material, exrcsed in a
substantially uniform manner to =2uch temperaturs, starts abandoning
the color it possessas at room temperature to asmsume dlverse

coloration in the new temperature. The user noticem this ateration
and understands that, when this ococurs, he has bhrushed hils teeth for

an adequate minimum time. Afitsr bruehing haa ceased, the bruash
gradually returns to the room temperaturs and to the original color.
It is therefore the objectiva of this invention to provids a
tooth bruah characterized in that ites head and/or bristles comprise a
dispersed thermochromic material able to offer a change in color in

. a space O0f time compatible with the adequats brushing tinme.

The usual meaning employed in the state—-of—-the-art
"head” of the tooth brush is the part which gives support to the

oriatles, being introduced into +he uvser’s mouth during the brushing
operation. The mald hesoad may have any adequate forma%t, and be made up

of any material which -~ being the head of the brush of ths lnvention,
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the indicator element of the passage of time - permits the

dispersion of the thermochromic material. Examples of
adequate materials are: polypropylene, styrene-
acrylonitrile, polystyrene, acrylic, cellulose acetate,
cellulose propionate, polyamide, mixtures or blends of these
materials with each other or with others, etc., preferably
polypropylene. Also, as 1in 1its usual sense in the technical
realm, the body of the brush is made up of two parts, handle

and head, which are normally i1njected as only one piece.

The handle of the tooth brush may have any form, 1t may be
distinct from the head of the brush and may be made up of
any material sultable for 1ts purpose, for example the ones

already described for the head of the brush.

Tooth brushes are known in the realm of technology
with integral body and bristles, 1.e., made of the same
material and injected as one piece. Thils alternative 1is

also included in the scope of the invention.

Known tooth brush bristles have any suitable forms

for the aim in mind, usually filaments gathered in tufts
that in turn, are fixed to the head of the said brush by
staples, anchors, casted to it, etc. The material of the
bristles — in case the bristles of the brush of the
invention are the time indicating element - must be able to

contain dispersed thermochromic material, examples of

suitable materials are polyamide, polyester, mixtures or

blends of these with each other or with other polymers, etc.
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Tha proceaad to chtain the tooth brush ¢©f The invention may be
any, Prefarably, the material of the body of the bruah 13 injected in
a mold, the thermechromic material being introcduced under the form
of 3 maater batch, i.e., a matrix of nigh zoncentration of the said
thermochromio material in sufficient quantity s&o that in the firal
procurt, the concentration ia adequate to offer a change in color in
the desired time,.

In an advantagecus way, and to bvenefit the manufacturing
proceas, the whola body of the tooth brush of the invention
(handle + hsad) 8 injected with thermcchromic material. In this
case, one may optionallyprovidethe handle with a coating, cover or
paint, mso that the change in color may bes percesived only in the head
of the brush. Nevertheleseg. any other procesaes of manulacturing the
body of the tooth brush of the invenrion are not exoluded. For
example, dual injection, i.e., a epecific one for ths head of the
brush, containing thermochromic material and ancther for the
nandle, without thermochromic material.

Also within the mcope of the invention, are the Zrocesses of
manufacturing briatles containing thermochromic naterials.

Within the many poasible variutions foreseen by the invention,
one may use thermcchromic material only for the head of the tooth

brush,, or only the briastlsa, or only a group 0f bristlea, or atill

combinaticns af the alternatives.
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According to the meaning used here, “thermochromic

material” 1s any material, or combinations of materials,

ﬁ

passible of reversible color alteration in function of

temperature variation.

They are known materilals and described in the

realm of technology, for example, compound organic donators

' b

and receptors of electrons, which form a weak association

between each other, which vanishes with the i1ncrease 1n
temperature, such as certain aromatic amines and aromatic

compounds or substituted nitro aliphatics.

P

Derivatives of ethylene may also be cited, linked

to aromatic rings and hereto atoms; cholesteric crystal

liguids may also be mentioned made up of layers that move

away from each other or approach each other due to the

variation of temperature, altering the coloration. There
are also other thermochromic materials, as ceratlin 1norganic

compounds complexed by nickel or copper.

Examples of the thermochromic material adequate to

the accomplishment of the i1nvention are the

20 microencapsulated pigments DAITHERMO DR*, supplied by

29

Dainichiseika Color & Chemicals Co. Ltd., of Japan.

As reference to the realm of technology about

thermochromic materials, without 1mposing any limitation to

the scope of the invention, one may cite “Kirk-Othmer

e

Encyclopedia of Chemical Technology”, John Wiley and Sons,

1979, 39 edition, vol. 6, pag. 130 to 138.

*Trade-mark



- At Mre— - v - -

ENVPOR:DSB 1 M

2114707

g

The technician knowa how to determine the quantity and guality
ol the material uvilized in the dantal brueh of the invention in view
of the perfornance to be attained. That i1s tc say, tha dental brush
of ths invention may be projncted sc that the change of toloxr occurs
in one minute, cr two minutss, or any other interval of time;, by only
controlling in a known way the Prarametera of the materiails and the
process cf manufacturing. Prefsrably, tha intervala of time apent for
the change of color muat occur hetween 1 and 8 minutes, mors
preferably, betweéen ! and 2 minutes.

The following 1s given as a mere illustraticn, a rpractical
exanple of tha accomplishment ¢of the invention, without inposing
any limitation to the ecope of the invention, defined by the
claima attached to this report,

In this example of practical accompliahmernt of tha inventicn,
the injecticn of thermochromic material into the mold is done, so
that the whols body (i.e., head + handla) of the dental brush has
dispersed thermochromic material.

The equipmoent utilized was an injectionmachine Battenfald, with
a closing force esquivalent to 140 tona, with a thread profile showing
the relation /D 17, which permita adequate dispersion of the
concentrate of the thermochromic material, hereupan denmminated
master batch, inserted in the proceas. Assogciatad to tha saquipmont, a

balanced dental brush mold wee used composed of alght useful

cavities, with a total weight of 82.2& and unit weight of sach brush

4N NTEIRCINEVE 20T DL T L et Al L al =
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pody of 9.0g.

The following raw materials were used:

-polypropylene homopolymer wilith a high rate of fluidity
(35g/10min. according to norm ASTM D-1238 with testing
conditions of 230QC and 2160g) supplied by PPH Companhia
industrial de Polypropylene S.A. under code PD701.

- thermochromic master batch supplied under code 7560121 by

Cromex Resinas Sintsticas, division of the ITAP S.A.,

r-v

containling 50% of polypropyvlene vehicle and 50% of the

thermochromic compound DAITHERMO DR-30 Reversible type made

by Dainichiseika Color & Chemicals Co. Ltd. This master

batch processes rates of fluidity 102g/10min. according to

norm ASTM already cited, with testing conditions of 230QC
and 1200g.

The raw material was mixed manually to obtain a
composition of 95% of polypropylene and 5% of thermochromic
master batch, and the same was placed in the funnel of the
lnjections machine, utilizing temperatures in the cannon and

mouth of the injector between 186 and 195QC. A total cycle

of injection of 38 seconds and time of injection of 7

e

seconds was utilized with injection pressure of 40kg/cm2,

counter-pressure of 5kg/cm2 and no back pressure.

The resulting handles were then cooled and

submitted to the bristling process, utilizing metallic

anchors for the bristle tuft fixation in the head of the

brush.
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A test of use was theén run.

‘ Bach one of five users received a brush, and they were
lagtructed tz brush their teeth untll thare was a complete change i

| color in the head of the brush, from green to yvellow, both for

intensatty af coloe am well as the phyeical area of the head taken unp

Ly the new colar,

Initlally, the average temperatures of the users’ nouths were
measured (36.02C, with a mercury thermometer), and the aurfages 0f
their handa (30.6QC, with a thermoper digital thermometer; .

There was no other insiruction, for example as tc the brushing
technique, initial Xandling of the brush, placement cof toc“nh wagte,
the act of wetting the paste and/or briatles, eto..

Aa a result., it was noted that the sverage tine cf change in

- e “ -y el A -

color of the brush detected by ths users wasx 62 scconds, aa tha teat
expectea. Photographa taken at the moment each uszer declared
finiashed. the Lrushing showed that:

the head of the btrueh had a tolally altered colevation to
vellow, both in intenmity as well as in ghyaisal area, the same for
all of the users.
- the body of the brushes presented irreguiar ysllow regions, Loth in

relation to the intenaity as well ams in relation to the physical

area, and in dlatinet manners for each ueer.
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Therafore, i1t may ba noted that in gracticea, the way cf holding
the brush varies greatly {rom useyr tc ussr, and congequently, Che

indication 0f the bruaning time tesed on tne change iny +he handle

coler is not efficleat.

As shown in the practical example of the situaticon above, the
cresent invention is efficient for the indication of the time ot

mAnimum brushing by the change of the color of the head of the bruah

(and/0r the briatles), without the prroblems cof the previous

technique.,
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CLAIMS:

1. A dental brush wherein at least one of its head

and bristles comprise a dispersed thermochromic material,

able to offer change of color in a space of time compatible

with adequate brushing time.

2. Dental brush according to claim 1 wherein only the

sald head comprises the mentioned dispersed thermochromic

material.

3. Dental brush according to claim 1 wherein only the
sald bristles comprise the mentioned dispersed thermochromic

material.

4 . Dental brush according to claim 1 wherein said
bristles include a plurallty of groups of bristles and only
one group of the said bristles comprise the mentioned

dispersed thermochromic material.

5. Dental brush according to claim 1 wherein the
handle of the said brush also comprises the dispersed

thermochromic material.

6. Dental brush according to claim 5 wherein the said

handle has at least one of a coating, cover and paint so

that the color 1s perceived only in the head of the brush.

7. Dental brush according to claim 5 wherein the said

head and handle are of unitary construction.

8 . Dental brush according to claim 5 wherein the said
head, the said handle and the said bristles are of unitary

construction.

9. Dental brush according to claim 1 wherein the said

brush 1s made of polypropylene.
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10. Dental brush according to any of the claims 1 to 9

wherein the change in color occurs between 1 and 5 minutes.

11. Dental brush accordling to claim 10, wherein the

change 1n color occurs between 1 and 2 minutes.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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